Expression of human catalase in acatalasemic murine SV-B2 cells confers protection from oxidative damage.
Reactive oxygen species have been implicated in aerobic organisms as causative agents in damage to DNA, proteins, and lipids. Catalase is a major enzyme in the defense against such oxidant damage. To determine whether increased catalase expression confers greater resistance to oxidant stress, a eukaryotic expression vector harboring a human catalase cDNA clone was constructed. Acatalasemic murine fibroblasts were then co-transfected with that catalase expression vector and pSV2-neo, and successfully transfected cells were identified by their ability to grow in the presence of geneticin. Clones that contained integrated copies of the catalase expression vector were identified by Polymerase Chain Reaction (PCR) analysis. Stably transfected geneticin-resistant cell lines that overexpressed catalase in potentially positive cell lines were confirmed by catalase enzyme assays. To examine the physiological relevance of catalase overexpression, cells were exposed to oxidant stresses (hydrogen peroxide and hyperoxia), and survival rates were determined. Results demonstrated a significant resistance to oxidative stress in cells overexpressing catalase when compared to controls. These transfected cell lines will provide important models for further evaluation of the role of catalase in protecting cells against the toxic effects of oxygen-derived free radicals and their derivatives.